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(57) Abstract 

A transgenic animal into which a transsynapdc tracer protein gene has been tranferred so that it can be expressed specifically in 
specific nerve cells. Use of this transgenic animal makes it possible to selectively visualize a functional nerve network from neurons of a 
specific type, which is impossible by the tracing method with the use of the conventional transsynaptic tracer proteins. 
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z ffl ^tzW mftmvaKo 7, tf%m, x rr* ©* *y >^f> & n * 
■ sa«, #«js«flMR©saik«^ • teas, $ h\umw& 

its i>\ t v > ^ mm * m&ir s c t &z ft h <DW&®¥(om tommzmi&w 
* < fon >t =. ^ - p >r^ ©3t«5$ * w*-t -s a WT% 

(wheat germ agglutinin , J^T TWGA J t^Wt^) (iftt^$J:< 

-K-*-uyfrbzzX-zL-u>^£^i-zfx%fti,xWimi!ft, Wm&(D$> 

hvpzy-XT-Aiz&^TtcDiizmwLxzfz. mx.i£&.%$kiz&^T. xmiz 
wga t&x-tztmmttmBmmtmo&fft; s#si*^«*0w^ 

T*$>6*Mfon&ftm& : 7'<j\<2ftz„ z.<d j: o izLxm&iiL&jj? 

(ocular dominance column ) £ RT^-fb^S d ttfVgZ. >! © <fc 9 tz: WGA £ h 
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WttililHlKlH ) fe58*?«tw«*i-6c:i:ii^RriB-T»fto/c. WGA &A£gtt 

ft^Blfi^3^t|lttcf6^ai•*«^:^^'^iA^nTv^5^:i:'fe«fa^:•ts h 7 >^*;x 

>X$/xx y 4? ttllf (DttfifiBjeitl S tt SK** y^tt — 9— # ft 

&*>\ *WI8BI*tt*M©«5fe«l©*«!T**^B*H^ajIS(#^¥ 10-232817 
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mfi-^x&hi'-' y--z>^?M(Dm£ mmo wga ©auk conA 

(Concanaval in A agglutinin ), PSA (Pisum Sativum agglutinin ) x LCA (Lens 
Culinaris agglutinin) & ¥ Ifi&tf £>*l£a* % ^©flfe©ig->^- 7^7.44 h U— 9— 

flttt^T-RraftL feisty w^©ttfi«Bfifcffi©iBjfefcfe»afl"i?t6gktwji-> 
& n - k -r s % # £ m «; & £ u & © * mm -t & © £ u v \ 

v v-yr-z y*?n(Dmte?*%timY\ t & pcr »; *ti*timm\s* 
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•??7.<d¥;& dna ut pcr %ff 5 cifcck u ^n*-*-^**©-^ 

fcttWU 3fc£ii«L&PCRj8*fc7D--:/i:U-C, 7^7©y; A DNA ©7 
-f^U — (iH*.J£TfrJR©t,©-C*ft& Stratagene #© mouse Genomic DNA 
Library SC945301 «t»;»t>n, OMP 7 D=E-£ -©»£. SB?'J#-t 3 

■t*s»E#i ©to 3K>i'j ±ft©m & iiMre t s <k 5 & -r v - * u 

M^-*-*W<^K©«fic?*^t»»f^tt» WGA ffi^ij 

U /Jn^JE^© cDNA UT PCR £fr5 d fcC J: »J#f,^6. 

Sii1iJ%fflv^TS»«*©«Hfc4*»«liItt©ft1jr^SR«JSCjBH1"*«« 

©3ma***>$>»ft*g*fcfTi.\ s^y^ h u— * 3881" S 

£ft#&)HJ&**ftKU -©#*#«IBI&fcJ8vn\ *fflfl&©£#8tf^ 

s, *a**?stt 3 ?»#j8fea»H^^c:«»*a«-riii»a©7 l 

^ U -x > ^£ fip 5 d **T* t 3. 
*£«©#«# JBttHtt. ±ffi©**U-->^:£ttfc^T»iM&rH» «* 
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feJ^U &tt©*fc£fln**oTt>J:v\ 

mm 

immmi) wga £#g?n-s^#-©ftt£ 

pWGA-D (Smith,J.J. & Raikhel, N. V. Plant Mol. Biol. 13,601-603(1989)) 
<b§J»;tf}U*:i^fc§!J© WGA cDNA (l.Okb ) ©jfcjBfcTHHb btzfti. BstXI gfl&£ 
tttoVfz. ZtlZm^myoftm.*? # -pEF-BOS (Mizushima,S. &Nagata,S., Nucl. 
Acids Res. 18,5322(1990)) © BstXI MK^:/^ n — - >^ LT, 77*5 K 
pEF-WGA $:Ml/c. -©^7^5 KT-7»>^fli«3 £ iBlMN2a WHS*, >J^7 
x^^^> (Lipofectamine ) Opt i -MEM (Gibco/BRL ) 4filth7>^7 
x?->3>L>c„ h7>77x^i/ 3 >^lb48ra^ ffi WGA k#£/8^/c"7 

x*#> ■ 7"Pyyf-f>^:«J:»J wga ©§83l©Wfcfcgs*fc. @2i:gti9 

C WGA liM^ftfc** (l/->2. 7>^*24kD\ -e©-9--TX(i*tl©WGA (^ 
IE WGA ) (l/->4, ^?»18kD) J:y*»*e»J*£*»ofc. 

z.o)$L$.lZ, ffiti©WGA Kli, fSBS^©l^^f L >©31^a*i?i^(iM#-r6i:# 
x.t>mv^5C^7D^7*f K (75yiSI 15) ZmisX^&Ztfrh 
(Broadwell,R.D. &Balin,B.J., J. Comp. Neurol. 242,632-650(1985) ), ft^M 

ftfcSJBfWGA £ 3— DNA 4^y77>5 K *WmtZ> Z. t U/c„ 

^7X5 KpEF-WGA?:»MJ:L.^MffiWT^^y7^V-^^fflbTPCR 
UttM WGA £ 3 — DNA (@ 1 (1) ) © n K > GTC (^U>198) 

Z*A-)Vm±? K>TGACg#&*./c*BgrWGA cDNA (01(2)) 

5:^^77.5 K pEF-tWGA ^ftHl/c. d©y*7X5 h* pEF-tWGA T* N2a iSfflj® £ 

UI?«rL/cJ:^5. ^JE WGA h (Rjir-f' X© WGA *M&aj£*l/c (S2lx->3) 0 
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£tz, MQiLtz WGA ©ft ©WGA J: Uti J&U: 
^^^©^T-fi-r^T^©^^ WGA £n-K1-3 DNA ^WSi^CU/:. 

pEF-tWGA T'F7>^7i^i/3>l/: N2a ftHjB&ffi VGh'tfV 2 U-i-JUmfc 
£ Cy3 Sttf"*4fta# IgG (Jackson) (I0^g/ml, Sigma) T'lSlU/c^ Zeiss 
Axiophot Fl K«j»fcffiAfc*^^il/-1f--jta£SS««^^-rA (Bio-Rad 
MRC-600 ) t:8& L tz (0 3). 0 3 llarf J: 9 I' , WGA li N2a MM(OMfoftm 

immm 2 j P L7-twGA iav^ ©im 

Pcp2-z06 ^77.5 K (Vandaele.S. et al., Genus Dev. 5. 1 136-1 148(1991) ) 
^f>V^^L7-/D^-^-^ (3.5kb) Zmmbtz. L7 (Pcp2) it^^D^ 
— f±. P^KfiSflr^tlTfc U (Oberdick.J. etal., Neuron 1, 367-376(1988), 
Oberdick.J. et al., Science 248, 223-226(1990), Oberdick.J. etal., Neuron 
10, 1007-1018(1993), Vandaele.S. etal., Genus Dev. 5, 1136-1148(1991) ), 
£ /hJB Zf )V * > xfflj& K#Jt W (3 %g 2 -y: £ © (I * tlT V % 6 
(Feddersen, R.M. etal., Neuron 9, 955-966(1992), Burright, E.N. etal. Cell 
82, 937-948(1995) ). d pBstN ( h b-i/P fc'>jt&? 

(b^yyuyt SV40 ^'JTr-M^^/vt^ttS) ©TO^blfc 

BamHI gPfetr^y^ D-->^U^, ZOZf^XS. K©¥?t*SfiHbUfc EcoRI 
gBftC pEF-tWGA^f>^0UiBL£tWGAcDNAf2?!j (0.6kb) &5ti|gU /J^:/;!/ 
=¥>X«fl|&(ri|#^a*I(I WGA £ #§313 US 5 H pL7-tWGA (01 

(3) ). 

IMS Life pL7-tWGA £v»>7>© FVB/N (CLEA Japan) ^£>Mi Ltz&mm<» 
ITOi:aAl/fc, pL7-tWGA ©g*tlP^©£AJi±K Nohmi,T.et al., 
Environment. Mol. Mutagenesis 28, 465-470(1996) iZ'ftitz. pL7-tWGA £i£A 
U/c$P£JgSU ICR (CLEA Japan) Mft$8l/>> tfx >h(DW*g$>lZ& Ltz. =r 
■i )V DNA © PCR fc-9"!f>»4rre^J: # Ailfc^ ©&*&*£ U -n>yu 

C©h^>7.->*xn«y^-7'>X©BB(Ifc^'5 WGA mRNA ~BlX} WGA 2 W^R© 
#£SPft£. -f-tl^tlin situ 7» > 3 >2fctfB^«iiiatf:fcJ8i* 
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in situ A-fyiJ^^-lf-i/aXi, Yoshihara, Y.et al., J.Neurosci. 
17,5830-5842(1997) MT©<fc 9 Cfro tz. 

-T^— trK (lOjtg/mK 25lCT»30 4r) T-»L«U 7**Mt btz&ffi* U 5^ 
"eg&t&JftL/c. 35 S-UTP (Amersham) RNAfe^y h (Stratagene) Tr WGA <D 
7>**>XV#7ti--7 (AS ZMMLtz. ®K* > im 

=f-\ l/A-x^-Q 1 X 10 6 cpm/ml (hl^^U-^h 56°C-C— Bft/W 7 U ^-f 

XSttfc. Myj^f-: ^3>m. 9J*£4xSSC T'ifc»U RNase A (10 
#g/ml, 37*CT*30#) 0. 05XSSC "C&^U x# y -^fAB* U 0 

max X (Amersham) IZMMbtz. 

/<7*H7^ft KT-«L*LV?*©jBg©§J# (50Atm) 5:, KsS 
^Db-AfftgU 0.3 %a»ft**T-|J«t31L, ^D>;4^U fit 
la WGA **!) ^D-^taflc (3/*g/ml, Sigma ) (frbfrttb, V ^*JBg<D 1 % 

M*?-y%iW*f IgG (Zymed ) ftCl^^X^V (Vectastain) ABC Ji'J - 
h^r^b (Vector) £^ h"fS*\ i/c(iS#7t e*;M-*'>#'- 

•fe*£t^-9-¥ IgG (Jackson) ^^aA-Mfc, ->^;l/$: x NPt'Ml 

IBia«^#©«^K:*Jtt6 WGA mRNA g| 4(1) {I, iuE^0)i(3^ 

■TS^tlJStf* WGA *W^K©tfcti}gp&$:®4(2) (i^-tl-?tl^ 0 
©0*^1- X O WGA mRNA ltZf^y^mmZ(D^miHStltzi)K WGA # >/S 

WGA ^>/^S©^tB^^^i-„ C©@3&%1-J:9{I, WGA *>/^f|tt, 7 
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$&%&mfeW&Wit i/-fJ7s SrflMUTl^S (Ito.M. , The cerebel lum and neural 
control. (New York: Raven Press) (1984), Altman.J. &Bayer,S.A., Development 
of the cerebellar system: in relation to its evolution, structure, and 
functions. (Boca Raton, Florida;CRC Press) (1996)) ) „ — gfl©:7°;i/3r 

ft-^-- n y iz £XMM £ titz t, © # A h ti-5 . 

P L7-tWGA T*IIK^ L h 7 VX^xzy ^ 7 >) 7©/M|t; ^ 6 ~f )V* > 
xSBflgi: WGA # >/^S©«M^nfi^m^^{3j: iJI^: t 
VxttllSKi. (Sigma ) FITCffiT** IgG (Cappel) (I J: 

o&ftu (^^nf^yji^i/^vxuBjfiti^MWt'^fi-re), wga 

tniWGA ta^i: Cy3 tjL^V^f IgG (Jackson ) IZ J; f) -^tt^'tM&tB L/c„ 7;l/^ 
>XjM©|fctbgM3r£0 6(l) (I. WGA ^>^^S©^itJgPfir$:gl6(2) {I. pig 

@6 o) {i^n^ti^-r. ^^©ma^-ti^K, y;i/*>x 

pL7-tWGA -QMf&lxMk l/it^Wi^^?') *(D/bM£A9\-(Dtiw tZ # 3 

wga 2>rt?n<Dft&&&zmm&mmft*m^tz&&mtz£vm*fc. nxm 

ftWm % ^fc^CSt** WGA # w^K©&tbgpft£ 07(1) (I, jjM£fcSfc 
^UiKfettS WGA *>/^K©MgPft£0 7(2) 07(1) ©&*§i£0 7 
(3) fc, 0 7(2) ©$*&£0 7(4) fc, ±_£££t^>V KfctfS WGA # 
R©tftiiS8MfcfeB7(5) g*«|J&tt»»S«:^tf«^tcettS WGA *W<* 
K©*fctfigP&£0 7(6) tr, lrfi#lft«k%^f«I^Jw*J»*WGA 
M^7(7) T*U-y«fe^t?«irC*J»6 WGA # 

^07(8) {c^ti^n^-r. 3ti^>©0^-r i^c. $^1^1^ 
±fi, g^isttiss, fa&#g@L T*v-?m(D^-?tiiz&^xt wga* 

^ ft $ tifc. ^ n f> ©#MJ&&^-f /Mfttott* i: i/-f 7* £ 
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C^«50!I3) pOMP-tWGA IA7^#| 

WMS&mkfrbm ^D^-^-««(Buiakova, O.l.etal., Genomics, 
20, 452-462(1994) ) fc PCR (0.9kb) "CJtlBU -ft£ pBstN 
*HWISl/fc BamHI gPfedlf:/^ D-^>^*L& (El 1 (4) ). OMP ^D*-*- 
S«©TiSi: tWGA cDNA £J?AU pOMP-tWGA C©pOMP-tWGA £J8^T 

±mob7>*y^-vwyz (om^ttz *j # s wga # >^ ^i®^ 

ttfc, MMigia'Ji^/c. &«3t3te«i&8cl±, ffiWGAj5t#&r>*Cy3ffi 
IgG &<£JgUTfro/c. tt*M WGA*W^f|©& 
£bgPft£@9(l) fc % fOffi^i^i9(2) tl^ft^. <beD@J0$;^rr 
J:5<::, WGA*W^«f±. »±^M#W^(3fcH^T#g{Z^ai^tl^ 0 
pOMP-tWGA -»SC3S& l/:h7>X^i-7^?>)^ ©3&*§§£ (I £ M£ 
£WGA * >/^K©#«»ffi«:-aftaa3t««8fefi:J: »JW*fc.tt*f£,ffiNCAM 
ffiffc*: FITCinL^X IgG (Cappel) (I J: 0 &jfc U (NCAM J±*| 

WGA li, ft WGA jfttti: Cy3 Jn^^^ IgG (Jackson ) HJ: 

u^netM&aju^ wga *>^*H®tfeasaMfcfc0i od) in, 

t^@10(2) C % P$#©#£gfl&£01 0(3) C -tax-eft*-*-. ^ftP>CDIg|^ 

NCAMtt*jt»extftt##«4i-t?j$^5iittaj*n/c*s. wga#>^ 

pOMP-tWGA VMnm&Ltz Y^yT.V^vO WGA # >/S 

01 1 M^5r^t»§]>T-(cfc{-tS WGA^y^^RtD^aigPfi^^l-. 
^1-<t9(i, U(t«{r^m©WGA * ft/c. 

01 2(1) Rtfgjl 2(2) IZWimmZ^ttWKlZXUiZ WGA StyAfMOtfliii 

@i 3d). @i 3(2). Rtfmi 3(3) \mmmm zs&wk izm& wga * 

W^M^tfc&gpft*:;^ Cftt>©0*^-r«l:9{^ 8&M0S©-ft^;a-n 
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01 4(1) RXfmi 4(4) &fcM8M£&£fr3]tt v HI 4(2) liMIlil 
%^t»«^T» 0 14(3) H##Mfe®***£fcf0m::8ttS WGA dr>^^flCOtt 

tBSPfiSr-en^ti^-r. c^fj©m^-rj:9{i, sa#ifflB&©Hft-a.-D>-e 

H^TWt**ofc«fj£0*-f :/©-:i-n>#3&>fc©«aBW#eiElB»©3I&« 
01 : WGA it&^©ltjg£*1-0-e£>S. 

0 2 :WGA agfCHIIlJD^xX^V- ^Pyf^ >^©Jg*^/Tt?lT- 

03 :N2aiB||&4i©WGA ^>/^S©«gPfi?:^-r¥*-C-*^ (S»&^K) 0 

04 : mWK^&\1Z> WGA mRNA WGA # >/^S©#ftgPffi?:^-t^T** -5 
(gH»&¥JI). 

05 : /jNJK££fri»)VK;fctt5 WGA^>/^K©#«*Pfi[$:^i-^K-C'*S (^ 

06 : ^^>nij|ilfifcWGA^W^S©#^E»ffl[43«i-W"r**5 (0^¥ 

07 : ^rSIS^dfc^S WGA^W^S©^gPfi$:^-r¥XT'*S (SlfiS^ 

10 



WO 00/10382 PCT/JP99/04439 

0 i o : M&m^mmz'Stjtyxtznttzmmt wga ^ 

mi i : wga *>^?M.(Dft&ffltiL*7jk-f^m-c$>z mwmw 

SI 2 :lJ^^^t^Jt(Cfe{-tSWGAiS?>/^M©^M^^-t^T-*S 
014: ftM#M££^fc3J)t CfctfS WGA # W^gO^Mffifc^-T^SE-e* 

mi 5 : ^^^^^^©^^^i-mSH-e^s. 
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5 . It^S 4 fB»&©* * V -=-y#l5m~ j&*T- £ 3 *M£ftTO 
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(4) 
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L7 promoter (~3kb) . 

"" I 
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-a 



02 kb 



CD CD 



g * & N 
^ @ M 
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mi 




(3) (4) 




(5) (6) 
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SEQUENCE LISTING 
<110> CHUGAI SEIYAKU KABUSHIKI KAISYA 

<120> AN ANIMAL MODEL WITH VISIBLE NEURAL NETWORKS 

<130> PH-670-PCT 



<150> JP 98/232817. 

<151> 1998-8-19 

<160> 3 

<170> Patent In version 2.0 



<210> 1 
<211> 998 
<212> DNA 

<213> Triticum aestivum 

accagcacca agaaaacaaa aagc atg aag atg atg age acc agg gec etc 51 

Met Lys Met Met Ser Thr Arg Ala Leu 
1 5 

gcg etc ggc gcg get gec gtc etc gec ttc gec gcg gcg acc get cag 99 
Ala Leu Gly Ala Ala Ala Val Leu Ala Phe Ala Ala Ala Thr Ala Gin 
10 15 20 25 

gec cag agg tgc ggc gag caa ggc age aac atg gag tgc ccc aac aac 147 
Ala Gin Arg Cys Gly Glu Gin Gly Ser Asn Met Glu Cys Pro Asn Asn 

30 35 40 

etc tgc tgc age cag tac ggc tac tgc ggg atg ggc ggc gac tac tgc 195 

/ 
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Leu Cys Cys Ser Gin Tyr Gly Tyr Cys Gly Met Gly Gly Asp Tyr Cys 

45 50 55 

ggc aag ggc tgc cag aac ggc gcc tgc tgg acc age aag cgc tgc ggc 243 

Gly Lys Gly Cys Gin Asn Gly Ala Cys Trp Thr Ser Lys Arg Cys Gly 

60 65 70 

age cag gcc ggc ggc gcg acg tgc acc aac aac cag tgc tgc age cag 291 

Ser Gin Ala Gly Gly Ala Thr Cys Thr Asn Asn Gin Cys Cys Ser Gin 

75 80 85 

tac ggg tac tgc ggc ttc ggc gcc gag tac tgc ggc gcc ggc tgc cag 339 

Tyr Gly Tyr Cys Gly Phe Gly Ala Glu Tyr Cys Gly Ala Gly Cys Gin 

90 95 100 105 

ggc ggc ccc tgc cgc gcc gac ate aag tgc ggc age cag gcc ggc ggc 387 

Gly Gly Pro Cys Arg Ala Asp He Lys Cys Gly Ser Gin Ala Gly Gly 

110 115 120 

aag ctg tgc ccg aac aac etc tgc tgc age cag tgg gga ttc tgc ggc 435 

Lys Leu Cys Pro Asn Asn Leu Cys Cys Ser Gin Trp Gly Phe Cys Gly 

125 130 135 

etc ggt tec gag ttc tgc ggc ggc ggc tgc cag age ggt get tgc age 483 

Leu Gly Ser Glu Phe Cys Gly Gly Gly Cys Gin Ser Gly Ala Cys Ser 

140 145 150 

acc gac aaa ccg tgc ggc aag gac gcc ggc ggc aga gtt tgc act aac 531 

Thr Asp Lys Pro Cys Gly Lys Asp Ala Gly Gly Arg Val Cys Thr Asn 

155 160 165 

aac tac tgt tgt age aag tgg gga tec tgt ggc ate ggc ccg ggc tat 579 

Asn Tyr Cys Cys Ser Lys Trp Gly Ser Cys Gly He Gly Pro Gly Tyr 

170 175 180 185 

tgc ggt gca ggc tgc cag agt ggc ggc tgc gat ggt gtc ttc gcc gag 627 

Cys Gly Ala Gly Cys Gin Ser Gly Gly Cys Asp Gly Val Phe Ala Glu 

190 195 200 
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gcc ate acc gec aac tec act ctt etc caa gaa tgatgatcaa tettgetatg 680 
Ala lie Thr Ala Asn Ser Thr Leu Leu Gin Glu 

205 210 

geagtattge aacgacgaat aatccgtggc aatctcattg ccacctacgg tttcccttga 740 

cttactttta gagtactagt ccttaataat tctctagctt gcaatatgat gtgcaggtta 800 

ctgeagcaga aacaaaatat tgctgtcgtg catgcatgga aatattgcag tgagaaagta 860 

ctgtgtggca atatagggtg tgctattgtt geegcaaatt agttttcttg ttatgacctg 920 

ttgtcaggat geatgeatgg ctgttgtaat gttggagtac ttcgtgattt cgttgcaata 980 
tattaccatg gttctcac 998 



<210> 2 
<211> 3935 
<212> DNA 

<213> Mus nmsculus 
<400> 2 

gcttaactgg tttcctgaaa ggtatcttgg 
gaaagecaca gctcatcaat gaaatggtca 
gaaagacgaa gacaactcaa attggcattt 
tttcacaggt ggtegggtag caggagcegg 
gattaaggga agaggectgg accccaactt 
ctgccttgca tggacgaact cacaggcagg 
aggttccacc ctcatgttgg ttcatcttca 
tcctcaaggt cctgtgatca tggctgggtc 
cacacccaca cccagctcag cgtcagtcag 
ggggcttaag cattggtggg agcagatggg 
gatatctget ccccctcccc ctacacccta 
ccaggagaaa agtataggag agatacacaa 
gctcagacct tctagacaag gtaagagggc 



agataggaac agactctcag agcatggtca 60 

gggacttcct gtcctgctcc atgcataaat 120 

gaggggcaga taaacaggag catceggtag 180 

gttggttggt tggtctgtgg agagtgeagg 240 

cttccttggc tacccccctg aaaatgtcac 300 

aatgggttgg cttgggtggg gacatcctgc 360 

acattgtact gacttcttcc cacttgacat 420 

tagtgaggtt caaacctgca ctgccctacc 480 

gatcaacaat tacctagaga tcatctttct 540 

atatgagctg gggatttggg aatgggggaa 600 

gecttttaaa aggccttctc aggtcagaga 660 

tggaccagga agaagaaaag ggagagggag 720 

tctggctgac tccaccatcc gcttcttgag 780 
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gtctcggcac ctgtaattga caagattaat tcatttatag ggcatctaat tagcaagcaa 840 
gtctctggag tcccctgacc cagttactat aacacacagg gggtataggt aggagagtat 900 
aagagcccct cctcagggca aatgaatgga ttcttagtac tgtcccccaa gagatagtag 960 
gtactaggat ttaggggcac ttctgagccc catttccctg gtaagtgtcc caacccccca 1020 
aatcaaccca agcctggtct caatctagga cagtggtaga atgctgtccc tagagtcagt 1080 
accatgtgaa attgtgctgc aggcaggggc cccaggctgg gaggtggggg ttgggggagt 1140 
cagggcaggt cagggaagga gactcaggtt tcatttagag aaattctgca gacccgtgag 1200 
gactatggtg agagcagaga tgggaaggca ggcactgttt cgggtggatg ctgtctggaa 1260 
gacagggaag gcacagacca aactaaacca atcacgtctg tccccaaggc aggttcaccg 1320 
gaccaggaag gcttcttcaa cctgctgacc cacgtgcagg gcgatcgg atg gag gag 1377 

Met Glu Glu 
1 

cag cgc tgt tec ttg cag get ggg cca ggc cag aac cca gaa age c 1423 
Gin Arg Cys Ser Leu Gin Ala Gly Pro Gly Gin Asn Pro Glu Ser 

5 10 15 

gtaagcaggg cgtgattggg ccgtgtgtgt gtgtgtgtgt gtgtgtgtgt gtgtgtgtgt 1483 
gtgtggcagg agtgctgggg ttctgggatc ttgtggatct tgggactcag gatggggtct 1543 
gtattcatgc ctgcctgtct ctgctccaag cag ag ggt ggc cct get cca gag 1596 

Gin Gly Gly Pro Ala Pro Glu 
1 5 

atg gac aat etc atg gat atg ctg gtc aac ace cag ggc cgc cgc atg 1644 
Met Asp Asn Leu Met Asp Met Leu Val Asn Thr Gin Gly Arg Arg Met 

10 15 20 

gac gac cag cgt gta aca gtt aat tec ctg cct ggc ttc caa cct ate 1692 
Asp Asp Gin Arg Val Thr Val Asn Ser Leu Pro Gly Phe Gin Pro He 

25 30 35 

ggc ccc aag gtaggtgatg tccagattac ctgtgagact ccacatagct 1741 
Gly Pro Lys 
40 
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pf pf a aat Pt 

LI/ L CLdd III 


a t era r»pt trt p 


t p t a cranck act 
LU Laggtdgg 


a a a (TCt o rr ra rrrr 
dddggdgdgg 


acccxaxgaa 


caegxaaagt 


1 OA 1 

loUl 


cpt a t fTcrcrpt 


laa66 L^dbb 


t crcrp a extra p "f 


Cd IgCLag Ig 


cagaacxaxg 


gcxggaaatt 


1 QC 1 

lob J 


apacrt t pp t f? 

aLag L ILL Lg 


rt^P/iPrp t P 
U LLLaaLa Lt 


terta t at 1 1 a 

Lg Ldlal L Lg 


ggdgdggOLa 


pq rrrt ct *i o 0.0. 

cagggagaaa 


acaggcagx L 


1 QO 1 


ttr»ptcrcraa£7 


err* a t a t era a t 


SLd LdlLLL I 


dlddaXCaal 


rr o n rr n rrr n rrrr 

gaagagtagg 


gCXXCLgttt 




frcrcracyt crt 1 1 


Lgt L L La L Lg 


LULL LgdgdC 


agggxxxcax 


gtagctctgg 


cxggcatgtt 


on a i 
ZU41 


L LL/U lata L& 


LgLdlLL Lgg 


gxxcxgggax 


aacaggxgxg 


agtcaccatg 


agtgatgtat 


O 1 A 1 


CT + CTCTCT \ a CTCTCT 

Ldggg 


a LagadtLta 


CT CT CT r* \ "t" "t" rrr» T 

&&&C X x xgax 


gcagxcxcia 


tcaactgagc 


tccagcccca 


2161 


gCCO La Lg LC 


XgXgXaCaX X 


agcaxacaxg 


tttagagctc 


cgggcacacg 


tgtgcacacg 


2221 


caggxggagg 


ecagaagxea 


axcxcctgcc 


ctgggagctt 


tcagtgccct 


ggaactccag 


2281 


gtagaxcagg 


c xc xc xagcx 


aggaagcect 


tgggatcctc 


ctgactctta 


agcactgaga 


2341 


ttacaagtgc 


ataaacccac 


acctggctta 


aactcaggtc 


ttcaaatgag 


catagcaagg 


2401 


atttcaatga 


ctgagctatc 


ttctcaactc 


aactgtttgt 


ttgtttgttt 


tagtatttag 


2461 


ctttgaactc 


aaaataatcc 


tcctgcctgt 


ttcttgagta 


ctgggattac 


aggtatacac 


2521 


taacaggcca 


atgtctgacc 


aaataccacc 


accctaatta 


gcagacgaaa 


aaaaaacatt 


2581 


gtttggaggc 


acttctgact 


tgcactttcc 


ttggtcccct 


ccctccgtct 


gacccttctt 


2641 



catccccag gat gga atg cag aaa cga cct ggg acc etc age cct caa 2689 
Asp Gly Met Gin Lys Arg Pro Gly Thr Leu Ser Pro Gin 
1 5 10 

ccc ctg etc acc cct cag gat cct get gca etc age ttc cgc agg aac 2737 
Pro Leu Leu Thr Pro Gin Asp Pro Ala Ala Leu Ser Phe Arg Arg Asn 

15 20 25 

age age ccc cag ccc cag aca caa get cct tgagagttct agccatcctg 2787 
Ser Ser Pro Gin Pro Gin Thr Gin Ala Pro 
30 35 

ggcctcccac tggcccctga aaacaataaa acacttggca ctagcaacaa agagttgagt 2847 
gtgtgttatt ttctgtggtg gggaagggag ctgggacttg aggaactgaa ggtctcagga 2907 
getctgetgg gcagcttgaa gaagtctctc ttctttctgc ttceggatet tetgettaaa 2967 
ttcttctagc tcctggcgct ggaatgggga aaggggtgtg atgggaagga aggaagagta 3027 
caggcctcac agectggact cactcacact atcctccctt tggcttcaga gttcagtatc 3087 
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cacactggga gccccatgcc aatcacaatc actgtacaag tgagttcagc ttcatccctc 3147 
ggggaaaagg taatatgtga caccatttgt gccctcccct ctttttaaga tggggtctca 3207 
tatactacag gctagccttg agctcaccag gcggcagaga atagccagaa ttctcaatcc 3267 
tcttgcatcc atctcctgag tgctggaatg ctggaattac agcttcctct cctgtctccc 3327 
tctctctatc cccatgcagc ccaggctagc ttcaatctga tactcctcct actcctcctt 3387 
ccaagtgtcc gtaggtatac accatcacaa acaacaagaa acctttatgg agacaaggtc 3447 
tctagcccag gctagtctgg aattcctact cagtctgctg cttccacttt cctacctatg 3507 
gctgagggtg aaatctttat tccaagccca actaggtaag agtgactcag ctccttgggg 3567 
aaaacaggtt actgacctga ccctccttct ctcttggcca cagctccctc tgtggaacaa 3627 
agtcacaggt gagaacacaa ggcaggagaa tccagagccc cacatccaca acagggttga 3687 
ctcatgagag gcagacaatg gatctcaata gcaagttggt gcttcatacc ctcccttecg 3747 
caggaattat ccatcaagca ctttgatacc caccttacgc tggacaacat agtcctcaaa 3807 
ccactcagcc tgattggaga tccagaacat aaccacgggg aaagtgaggt agagggacat 3867 
ctgtaaaagc agaggtgggt ggagcacagg gagattgcag ggaagcccaa aggacaggtc 3927 
cggagctc 3935 



<210> 3 
<211> 3279 
<212> DNA 

<213> Mus musculus 
atctctgtct ccaccactca gaggcactca 
cactgcctgg gttccacctc ccactgacat 
cctcacgtct cccatgggag gtggaggatc 
gtggacgtga gagccaatcc tgtggctatg 
gagccgagcc agccgtctgt ctggcagatg 
gggaggtgac agtgggctgg gtcctgatgg 
tgacaggacc tgacaggggc tatgacagag 
catggaaagt tggcttggct gactacagaa 
gccctgccac ctctttcctg gacagtcttc 



cagactccag ttctgccatc tgtccacata 60 

tcccttgtag gtccccagct tcttccctgg 120 

agtttaggcg gaatggctgg taggattttg 180 

tggttggatc gatcaaacca cggcctctgg 240 

atttgggatt tgagagctgc aggttcagat 300 

tgataaagga gagggagaca ccagggcacc 360 

tggggtgggg ggtgcggagg aggaggcaac 420 

aactgaaatg tgtgccaccg gtgctacccc 480 

ggttacctcc atgtgtctat aacctcacct 540 
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atctcccaac agcgctgtgg agtattccat tcttcacaaa caagcaaagc tccagcttgc 600 
cactaccact gtagtcaagg tggttgccac agcagttgat atcagtgctc tggtccccag 660 
ggagcccatc accctccagc ctgcctacag cacagcttta ccagttagga ggcagttgga 720 
cacacacact cctgtgtccc ctgttctgag aactgggtgg ggccagaaag gctggaaagg 780 
gaggcgggcc ttcaggtggc ctcttctctt ggcatcggag gatccagccc acttgattcc 840 
ctgacgctgg tggtagtggt ggcagtggca atcgctgtag cacttgggcc atg gca 896 

Met Ala 
1 

gag gat ggg ccg cag aag cag cag ctg gag atg ccg ctg gtt ctg gac 944 
Glu Asp Gly Pro Gin Lys Gin Gin Leu Glu Met Pro Leu Val Leu Asp 

5 10 15 

cag gac ctg acc cag cag atg egg etc cga gta gag age ctg aag cag 992 
Gin Asp Leu Thr Gin Gin Met Arg Leu Arg Val Glu Ser Leu Lys Gin 

20 25 30 

cgt ggg gag aag aag cag gat ggt gag aag ctg ate egg ccg get gag 1040 
Arg Gly Glu Lys Lys Gin Asp Gly Glu Lys Leu He Arg Pro Ala Glu 
35 40 45 50 

tec gtc tac cgc etc gat ttc ate cag cag cag aag ctg cag ttc gat 1088 
Ser Val Tyr Arg Leu Asp Phe lie Gin Gin Gin Lys Leu Gin Phe Asp 

55 60 65 

cac tgg aac gtg gtt ctg gac aag ccc ggc aag gtc acc ate acg ggc 1136 
His Trp Asn Val Val Leu Asp Lys Pro Gly Lys Val Thr He Thr Gly 

70 75 80 

acc teg cag aac tgg acg ccc gac etc acc aac etc atg aca cgc cag 1184 
Thr Ser Gin Asn Trp Thr Pro Asp Leu Thr Asn Leu Met Thr Arg Gin 

85 90 95 

ctg ctg gac ccc gee gee ate ttc tgg cgc aag gaa gac tec gac gee 1232 
Leu Leu Asp Pro Ala Ala He Phe Trp Arg Lys Glu Asp Ser Asp Ala 
100 105 110 
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atg gat tgg aat gag gca gac gcc ctg gag ttt ggg gag cgc ctt tct 1280 
Met Asp Trp Asn Glu Ala Asp Ala Leu Glu Phe Gly Glu Arg Leu Ser 
115 120 125 130 

gat ctg gcc aag ate cgc aag gtc atg tat ttc etc ate ace ttt ggc 1328 
Asp Leu Ala Lys He Arg Lys Val Met Tyr Phe Leu He Thr Phe Gly 

135 140 145 

gag ggc gtg gag cct gcc aac eta aag gcc tct gtg gtg ttt aac cag 1376 
Glu Gly Val Glu Pro Ala Asn Leu Lys Ala Ser Val Val Phe Asn Gin 

150 155 160 

etc tgatgacagc cctggctgcc ctacccctgg ccccacctct cccttgcctg 1429 
Leu 



gatctccttc 


ctcatgtgta 


tttgggggac 


attcttctag 


ctgctcctcc 


tgtgctcatc 


1489 


ttggccagag 


ttcccccgag 


tgctacatcc 


cctccttttc 


cctggtgcca 


gtgetgegge 


1549 


tcacagtgat 


gtcccatggc 


teegtagtet 


agate tagaa 


geeggatget 


gctactatag 


1609 


actgtagagg 


ccttttgggt 


ccacgtggga 


agatggatgg 


gccccctgtg 


gtgaagagcg 


1669 


ggactgagag 


ataaagagac 


tgaccaagag 


atgeaaaegg 


ccagcactga 


ttcctccctt 


1729 


cagggaeggg 


agactgagac 


tggacaggaa 


caccttccgg 


ggaacctggc 


aagaaggcgt 


1789 


ttgccctgct 


ggecaaaget 


ggagccagga 


ggegaatgee 


cagcctctgg 


cagcaggaag 


1849 


gttctcctcc 


cagtgtcggc 


agcagcccgc 


tgtgacctta 


gggccttcaa 


gacactgggc 


1909 


aggatgacag 


eggggcttga 


tetgactget 


tttccaggtc 


tgggcctggt 


ttttatggag 


1969 


aagtgagaga 


gtgtgtagaa 


actgaaacaa 


ctctagccac 


ccacgctcat 


atgggtattg 


2029 


agagatggca 


taactatttg 


tatggatgtg 


ggcctgaggg 


ctagtcttgg 


tgaggagtaa 


2089 


ggctaacttt 


agtttaatta 


ttgagctggt 


actggcttgt 


gggcttggtg 


gaggtgatcc 


2149 


tgactgaggc 


gtccttggtg 


cagtgctttt 


tgaactggga 


gactgagact 


cgaatggtgt 


2209 


agcagagtta 


gaggggtcca 


gggctctgag 


ctagcaacag 


tgatgtccct 


gttaggaagg 


2269 


ctggcatttg 


ctgctcgctg 


gtgttgtgcc 


ctgctgtcac 


ccccctgggc 


atatcctggc 


2329 


tgttctcctg 


gagtgeagae 


ccctaagtaa 


ggcttgggtg 


ggggcagtta 


ggatgcctga 


2389 


cgtctgaagt 


gggctggagc 


tatctgactg 


tgatgcctaa 


actgacagga 


aaacggtggc 


2449 


acagttagca 


ggttcagctc 


taccccaagt 


ctcattgtcc 


ctcgccttgc 


acatcctgaa 


2509 



8/9 



WO 00/10382 



PCT/JP99/04439 



agccttccat tgcctgttac ctagcatcag 
gtctcaaggc tgcctccctc gggcatactg 
ccaggactgc aaaccccagc tcaggtgcag 
ccggtgtctc ttgagccggt gcctctgctc 
gcttctggat tctgctgact ctagggagcc 
tctcttcctg acctctccct acagctttag 
caactctgcc tcactcggat ccgtctgccc 
gtttcacaat aaagactgtg tgccctcccc 
gtggtttgca catcttgctg caagcccata 
agctctgagc aactccaccc tgccagcctt 
tgaggattga gtttcacctg tcagccaggt 
tagggtatga aagagcatgc taaagctatg 
tgatactaat ttagcttggt cttggtcact 



ccagagg iac 


ctcagcagtg 


tcccctgact 


2569 


aaggiaggat 


ctgtcccagc 


tggtgagctg 


2629 


gattctggag 


gcaggagata 


ggctgtggta 


2689 


cataacatgc 


ttgccgaagc 


actggccggt 


2749 


acacccagac 


agtgcctctg 


cctttctgct 


2809 


agaccccttt 


ggttcacact 


gcctgtgccc 


2869 


tgtggggaca 


tgagtgtctc 


tgttgtgcct 


2929 


tctgtggtgt 


ggtgtgtgtg 


cctccgtggt 


2989 


gcatcagaat 


ccttctctca 


tgggccctgt 


3049 


gaggatgagg 


ccgagtcgtg 


agatctctca 


3109 


ttcctggctg 


ccctgcaggt 


accaatcctc 


3169 


cttggggcag 


gggagtgtag 


cgggtaggac 


3229 


gtttggctgt 


gccctctaga 




3279 
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